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(54) MANUFACTURE OF MULTI-LAYER PRINTED BOARD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method for 
manufacturing a multi-layer wiring board with good yield 
and high reliability while the connection state between 
wiring pattern layers is visually observed with ease. 
SOLUTION: A process where a conductive projection 2 
is provided on one main surface of a conductor foil 1, a 
process where an insulator layer 3 of thermo-melting 
and thermo softening is formed on one main surface of a 
peeling supporter 4, a process where the peeling 
supporter 4 is provided in lamination on the formation 
surface of the conductive projection 2 of the conductor 
foil 1 with the insulator layer 3 faced, a process where 
the laminated body is processed under heat and 
pressure and the melted or softened insulator layer 3 is 
made to penetrate the tip end part of the conductive 
projection 2, which is hit to a facing peeling supporter 4 
surface, a process where the peeling supporter 4 is 
peeled and removed so the tip end part of the 
conductive projection 2 which is insulated and separated 
from each other is exposed, a process where a conductor foil V is laminated at the exposed 
surface of the tip end part of the conductive projection 2, which is processed under heat and 
pressure for consolidation to form a conductor foil plated plate 6 of both-surface connection 
type, under process where the both-surface conductor foils 1 and V are wiring-patterned, are 
provided. 



f 



td) 



1 



* NOTICES * 



JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]A manufacturing method of a multilayer interconnection board characterized by 
comprising the following. 

A process of providing conductive projections in the 1 principal surface of conductor foil. 

A process of forming in the 1 principal surface of a detachability base material an insulation layer 

in which thermofusion thru/or heat softening is possible. 

A process of making an insulation layer countering a conductive-projections forming face of said 
conductor foil, and carrying out lamination arrangement of the detachability base material. 
A process which performs heat pressing processing to said layered product, makes a tip part of 
conductive projections **** and is made to opposite-** melting-izing thru/or a softened 
insulation layer to a detachability base material side which counters, A process at which a tip 
part of conductive projections which carry out the strip of said detachability base material, and 
carry out insulating isolation mutually is exposed, A process of carrying out lamination 
arrangement of the conductor foil, and performing heat pressing processing to an exposed 
surface of said conductive-projections tip part, uniting with it, and forming a front-back- 
connection type conductor foil tension board, and a process of carrying out wiring patterning of 
said double-sided conductor foil. 

[Claim 2]A manufacturing method of the multilayer interconnection board according to claim 1, 
wherein conductor foil is electrolytic copper foil. 

[Claim 3]A manufacturing method of a multilayer interconnection board characterized by 
comprising the following. 

A process of providing conductive projections in a prescribed position of said circuit pattern of a 
core wiring board with which a circuit pattern is provided in the at least 1 principal surface. 
A process of forming in the 1 principal surface of a detachability base material an insulation layer 
in which thermofusion thru/or heat softening is possible. 

A process of making an insulation layer countering a conductive-projections forming face of said 
core wiring board, and carrying out lamination arrangement of the detachability base material. 
A process which performs heat pressing processing to said layered product, makes a tip part of 
conductive projections **** and is made to opposite-** melting-izing thru/or a softened 
insulation layer to a detachability base material side which counters, A process at which a tip 
part of conductive projections which carry out the strip of said detachability base material, and 
carry out insulating isolation mutually is exposed, A process of carrying out lamination 
arrangement of the conductor foil, and performing heat pressing processing to an exposed 
surface of said conductive-projections tip part, uniting with it, and forming an interlayer 
connection type conductor foil tension board, and a process of carrying out wiring patterning of 
said conductor foil. 

[Claim 4]A manufacturing method of the multilayer interconnection board according to claim 3, 
wherein conductor foil is electrolytic copper foil. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the manufacturing method of a multilayer 
interconnection board, and relates to the manufacturing method of the multilayer interconnection 
board which connects between wiring pattern layers from penetrated type beer in more detail. 
[0002] 

[Description of the Prior Art]Via the insulation layer (layer insulation body layer), generally the 
hole penetrated to a thickness direction is drilled in an insulation layer, a conductive metal skin 
is provided in the internal surface of this hole, and electric connection between the wiring 
pattern layers allocated in lamination and one is made by what is called through hole connection 
or beer connection. To carry out by being filled up with conductive paste in the breakthrough 
drilled in the insulation layer is also tried for simplification of an interlayer connection process. 
Namely, the hole which penetrates a layer insulation body layer (****) is provided in the electric 
connected part between said wiring pattern layers, Restoration and embedding and forming 
necessary through hole connection are known in conductive paste in the hole instead of growing 
up a conductive metal skin into this inner-wall-of-hole side, and forming through hole connection 
in it. 

[0003] For example, in the case of both-sides type patchboard, it is generally manufactured in 
the following procedures. First, the electrolytic copper foil beforehand formed for the conductive 
bump (conductive projections) in the prescribed position at the woven glass fabric at the both- 
principal-planes side of the prepreg layer (glass-epoxy-resin system) which made the epoxy 
resin impregnate with and adhere, The pile and arrangement of the electrolytic copper foil which 
has not provided the conductive bump are carried out, heating / application-of-pressure molding 
is carried out, and a double-sided copper-clad laminate sheet is manufactured. 
[0004]Here, the thickness of a prepreg layer and electrolytic copper foil is chosen and set up 
with the design specification (thickness of a patchboard, circuit pattern width and wiring density) 
of both-sides type patchboard, etc. In process of said heating / application-of-pressure molding, 
since resin in the glass-epoxy-resin system prepreg layer which accomplishes a layer insulation 
body layer takes a plastic stage, a conductive bump's tip part penetrates a prepreg layer, 
opposite-** to the electrolytic-copper-foil side which counters, and electric connection is 
formed. 

[0005]Then, both-sides type patchboard which has a desired circuit pattern is manufactured by 
the electrolytic-copper-foil side of a double-sided copper-clad laminate sheet by performing 
photo etching processing and carrying out wiring patterning. 

[0006]On the other hand, in connection with the latest insincere / little-ized tendency, also in 
the various patchboards containing both-sides type patchboard, insincere-ization etc. are 
demanded and slimming down of a patchboard, multilayering of wiring, minuteness making of 
wiring, or densification of wiring is attained. 
[0007] 

[Problem(s) to be Solved by the Invention]However, in the case of the method which makes 
through hole connection between wiring pattern layers, fault like the next is accepted by 



penetration of the above-mentioned conductive bump's layer insulation body layer. For example, 
thickness By the specification of about 0.2 mm, even if it chooses and sets up the thickness of a 
glass-epoxy-resin system prepreg layer (insulation layer) and electrolytic copper foil (conductor 
layer), we are anxious about the fall of a manufacturing yield by the variation in the quality of 
these raw materials. There is also a problem of being easy to invite the steep rise of a 
manufacturing cost by complicated-ization of a manufacturing process and work operation, etc. 
[0008]That is, although the size, shape, etc. of the above-mentioned **** vamp are beforehand 
set up by distribution, layer insulation body layer thickness, etc. of an interlayer connection part, 
they may produce the faulty connection over the conductor layer side which counters, etc. by 
the presentation of a layer insulation body layer, or the variation (heterogeneity and 
heterogeneity) of thickness. And wiring patterning of a next process is performed as what said 
interlayer connection has accomplished after laminate integration as predetermined. Therefore, 
beer connection may be insufficient and there is a possibility that the reliability and the yield as 
a patchboard may be spoiled. 

[0009]By the method which performs an interlayer connection to the both principal planes of a 
core wiring board by a conductive bump in the manufacturing process of the above-mentioned 
multilayer interconnection board. When multilayering a wiring pattern layer and going, it is difficult 
for the heat contraction nature of a layer insulation body layer, etc. to influence, and to be easy 
to produce curvature, if it carries out for every one side, and to obtain a good multilayer 
interconnection board. 

[0010]this invention was looked like [ the above-mentioned situation ], coped with it, was made, 
can recognize the connected state between wiring pattern layers visually easily, and aims at 
offer of the manufacturing method which can obtain a reliable multilayer interconnection board 
with the sufficient yield. 
[0011] 

[Means for Solving the Problem]A process at which an invention of claim 1 provides conductive 
projections in the 1 principal surface of conductor foil, A process of forming in the 1 principal 
surface of a detachability base material an insulation layer in which thermofusion thru/or heat 
softening is possible, A process of making an insulation layer countering a conductive- 
projections forming face of said conductor foil, and carrying out lamination arrangement of the 
detachability base material, A process which performs heat pressing processing to said layered 
product, makes a tip part of conductive projections **** and is made to opposite-** melting- 
izing thru/or a softened insulation layer to a detachability base material side which counters, A 
process at which a tip part of conductive projections which carry out the strip of said 
detachability base material, and carry out insulating isolation mutually is exposed, It is a 
manufacturing method of a multilayer interconnection board having a process of carrying out 
lamination arrangement of the conductor foil, and performing heat pressing processing to an 
exposed surface of said conductive-projections tip part, uniting with it, and forming a front- 
back-connection type conductor foil tension board, and the process of carrying out wiring 
patterning of said double-sided conductor foil. 

[0012]An invention of claim 2 is characterized by conductor foil being electrolytic copper foil in a 
manufacturing method of the multilayer interconnection board according to claim 1. 
[001 3]A process at which an invention of claim 3 provides conductive projections in a prescribed 
position of said circuit pattern of a core wiring board with which a circuit pattern is provided in 
the at least 1 principal surface, A process of forming in the 1 principal surface of a detachability 
base material an insulation layer in which thermofusion thru/or heat softening is possible, A 
process of making an insulation layer countering a conductive-projections forming face of said 
core wiring board, and carrying out lamination arrangement of the detachability base material, A 
process which performs heat pressing processing to said layered product, makes a tip part of 
conductive projections **** and is made to opposite-** melting-izing thru/or a softened 
insulation layer to a detachability base material side which counters, A process at which a tip 
part of conductive projections which carry out the strip of said detachability base material, and 
carry out insulating isolation mutually is exposed, It is a manufacturing method of a multilayer 
interconnection board having a process of carrying out lamination arrangement of the conductor 



foil, and performing heat pressing processing to an exposed surface of said conductive- 
projections tip part, uniting with it, and forming an interlayer connection type conductor foil 
tension board, and the process of carrying out wiring patterning of said conductor foil. 
[0014]An invention of claim 4 is characterized by conductor foil being electrolytic copper foil in a 
manufacturing method of the multilayer interconnection board according to claim 3. 
[0015]In this invention, as the conductive body, electrolytic copper foil, aluminum foil, etc. about 
12-35 micrometers thick are mentioned, for example, and the construction material and 
thickness are suitably chosen with a use, thickness, etc. of a multilayer interconnection board to 
manufacture. Core wiring boards are control of thickness of a multilayer interconnection board to 
manufacture, and a thing which contributes to mechanical intensity, Generally, it is thickness. 
Are about 0.1-1.0 mm and For example, a glass-epoxy-resin system, A patchboard which made 
an insulator the sheets (or a film thru/or sheet metal) of a polyimide resin system, a 
bismaleimide triazine resin system, a phenol resin system, a polyester resin system, a melamine 
resin system, and a polycarbonate resin system is mentioned. 

[0016]In this invention, formation of conductive projections (conductive bump) to the principal 
surface of conductor foil or a core wiring board, For example, conductive resin paste can be 
formed by repeating desiccation after screen-stencil and printing suitably using a metal mask 
conical shape or the shape of a pyramid of a prescribed dimension (a diameter of the bottom, 
height). A size and shape of the above-mentioned conductive projections are not limited to 
shape of said illustration. Here, the pastes which mixed conductive powder, such as silver, gold, 
copper, and solder powder, such after alloy powder or compound (mixing) metal powder, and a 
resin binder component, for example, and were prepared as conductive resin paste are 
mentioned. 

[0017]As the above-mentioned resin binder component, thermosetting resin, such as ****** 
plasticity resin, such as polycarbonate resin, polysulfone resin, polyester resin, and phenoxy 
resin, phenol resin, polyimide resin, and an epoxy resin, etc. are generally mentioned, for example. 
In addition, a methylmetaacrylate, a diethyl methylmetaacrylate, Trimethylolpropane triacrylate, 
diethylene-glycol diethyl acrylate, Methyl acrylate, ethyl acrylate, diethyleneglycol ethoxyl 
acrylate, Ultraviolet curing type resin or electron-beam-irradiation hardening resin, such as 
acrylic ester, such as acrylate of epsilon-caprolactone denaturation dipentaerythritol, and 
methacrylic acid ester, etc. is mentioned. 

[0018]In this invention, a detachability base material is a relative thing with resin which forms a 
layer insulation body layer, and copper foil, aluminium foil, etc. which the detachability of a grade 
which can, in short, transfer a layer insulation body layer is required, for example, have a glossy 
surface are mentioned. As an insulation layer supported by said detachability base material side, 
thermoplastics is mentioned, for example and, as for the thickness, about 30-100 micrometers is 
generally preferred. 

[0019]Here, as thermoplastics, sheets, such as 6 4 fluoridation [ polycarbonate resin, polysulfone 
resin, thermoplastic polyimide and polyethylene resin ] and polypropylene resin fluoridation and 
polyether ether ketone resin, are mentioned, for example. As thermosetting resin (prepreg) held 
at a state before hardening, The sheets of crude rubber, such as an epoxy resin, bismaleimide 
triazine resin, polyimide resin, phenol resin, polyester resin, melamine resin or butadiene rubber, 
isobutylene isoprene rubber, crude rubber, neoprene rubber, and silicone rubber, are mentioned. 
These synthetic resins may be the constituents which could contain an insulating inorganic 
substance and packing of an organic matter system although it could be independent, and were 
further combined with reinforcing members, such as glass fabrics, a mat, organic synthesis fiber 
cloths and a mat, or paper. 

[0020]By the invention of claim 1 and claim 2, a conductor layer which a conductor tip part 
which accomplishes an interlayer connection **** a layer insulation body layer certainly, and 
forms a wiring pattern layer where it is checked whether fixed flat face-ization for connection 
has accomplished is arranged and unified. That is, since multilevel interconnection-ization 
advances checking formation **** of sufficient and reliable interlayer connection, a quality 
multilayer interconnection board is provided with a sufficient yield. 

[0021 ]In addition to a case of an invention of above-mentioned claim 1-2, in an invention of 



claim 3 and claim 4, a circuit pattern by which the interlayer connection was carried out is 
formed in a field of a core wiring board. That is, since a patchboard which thickness is controlled 
and specified and guarantees a predetermined mechanical strength beforehand is used as a core 
and a circuit pattern is formed in this core wiring board side via a layer insulation body layer, a 
multilayer interconnection board which is fixed thickness mostly and has moderate mechanical 
intensity is manufactured with a sufficient yield. 
[0022] 

[Embodiment of the Invention]The following and drawing 1 (a) - (f) And drawing 2 (a) - (h) It is 
referred to and an example is described. 

[0023] Drawing 1 (a) - (f) It is a sectional view showing typically the manufacturing process of the 
multilayer interconnection board concerning the 1st example. 

[0024]First, the conductive paste of a - phenol resin system is screen-stenciled via the metal 
screen version in the end of silver dust to the prescribed position of the roughened surface of 
the 35-micrometer-thick electrolytic copper foil 1, and it is dr awin g 1 (a). It is height 
abbreviation so that an important section may be shown in section. The 120-micrometer conical 
shape conductive bump 2 was formed. Here, the metal screen version is a product made from a 
stainless steel plate about 0.15 mm thick, and it is ** in which the hole of the diameter of about 
0.15 mm in thickness was drilled, and the conical shape conductive bump's 2 formation was 
performed by repeating screen-stencil and desiccation 5 times. 

[0025]On the other hand, what applied / formed the epoxy-system-resin semi cure (semi 
hardened state) layer 3 about 50 micrometers thick in the glossy surface of the 35-micrometer- 
thick copper foil 4 was prepared. Subsequently, as an important section was shown in drawing 1 
(b) in section, the epoxy-system-resin semi cure layer 3 was made to counter conical shape 
conductive bump 2 forming face of said electrolytic copper foil 1, and lamination arrangement of 
the copper foil 4 was carried out. 

[0026]It is abbreviation about the above-mentioned layered product. It heated at 130 **, the 
laminator of pressure 1 kgf/cm 2 was passed by feed-rate [ of 0.5 m/sec ] ., and it unified. By 
this laminator passage, it is drawing 1 (c). The conductive bump's 2 tip part **** heat softening 
thru/or the melting-ized epoxy-system-resin semi cure layer 3, and opposite-** it to the glossy 
surface of the copper foil 4 which counters so that an important section may be shown in 
section. When the copper foil 4 is exfoliated from said epoxy-system-resin semi cure layer 3 
after cooling, it is drawing 1 (d). The copper foil tension board 5 which made the same flat face 
as the epoxy-system-resin semi cure layer 3, and carried out insulating isolation mutually, and 
conductive bump 2 tip part exposed was obtained so that an important section might be shown 
in section. Next, drawing 1 (d) Make a roughened surface counter the conductive bump 2 tip-part 
exposed surface of said copper foil tension board 5, and heat pressing of 35-micrometer-thick 
electrolytic-copper-foil 1' is laminated and carried out to it so that an important section may be 
shown in section, Drawing 1 (e) The electrolytic copper foil 1 as an important section shown in 
section, and the double-sided copper foil panel 6 which T electrically connected by the 
conductive bamboo 2 were manufactured. Then, to the copper foil 1 of said double-sided copper 
foil panel 6, and 1' side with screen printing. After printing the necessary etching pattern and 
carrying out etching removal of the unnecessary part weight foil by using the solution of ferric 
chloride as an etching reagent, the both-sides type patchboard which has a necessary through 
hole terminal area was obtained by removing etching KUREJISUTO. 

[0027]The patchboard manufactured by the above has a good initial flow, and the connection 
resistance of a double-side wiring patterned layer, For example When this value took into 
consideration the pattern resistance (vamp copper-foil-patterns resistance 1-mohm per part per 
piece) of copper foil by 2.1 ohms, the average of through hole connection resistance was set to 
1-mohm, and beer connection resistance and copper-foil-patterns resistance had little variation. 
The rate of change of the resistance after a solder heat test (288**x10sec.) was also 10% or 
less. 

[0028] Drawing 2 (a) - (h) It is a sectional view showing typically the manufacturing process of 
the multilayer interconnection board concerning the 2nd example. 



[0029] First, drawing 2 (a) It is height like [ prepare the core wiring board 8 with which the circuit 
patterns 7a and 7b were formed in both principal planes as show an important section in section, 
and / the prescribed position of one circuit pattern 7a ] the case of the 1 st example of the 
above. The about 230-micrometer conical shape conductive bump 2 was formed. What applied / 
formed the epoxy-system-resin semi cure (semi hardened state) layer 3 about 80 micrometers 
thick in the glossy surface of the 35-micrometer-thick copper foil 4 was prepared. 
[0030]Subsequently, drawing 2 (b) The epoxy-system-resin semi cure layer 3 was made to 
counter conical shape conductive bump 2 forming face of said core wiring board 8, and 
lamination arrangement of the copper foil 4 was carried out so that an important section might 
be shown in section. 

[0031 ]It is abbreviation about the above-mentioned layered product. It heated at 1 10 **, the 

laminator of pressure 1 kgf/cm 2 was passed by feed-rate [ of 0.5 m/sec ] ., and it unified. By 
this laminator passage, it is drawing 2 (c). The conductive bump's 2 tip part **** heat softening 
thru/or the melting-ized epoxy-system-resin semi cure layer 3, and opposite-** it to the glossy 
surface of the copper foil 4 which counters so that an important section may be shown in 
section. After cooling and drawing 2 (d) The conical shape conductive bump 2 is formed in other 
circuit pattern 7b forming faces of the core wiring board 8, further, the epoxy-system-resin semi 
cure layer 3 is made for this conical shape conductive bump 2 to counter a forming face, and 
lamination arrangement of the copper foil 4 is carried out so that an important section may be 
shown in section. Then, lamination processing is performed like the above and it is drawing 2 (e). 
If the copper foil 4 of the 3rd page of said both epoxy-system-resin semi cure layer is exfoliated 
after manufacturing a laminate sheet as an important section shown in section, Drawing 1 (f) 
Wiring blank 5' which made the same flat face as the epoxy-system-resin semi cure layer 3, and 
carried out insulating isolation mutually, and conductive bump 2 tip part exposed was obtained so 
that an important section might be shown in section. 

[0032]Next, a roughened surface is made to counter the conductive bump 2 tip-part exposed 
surface of said wiring blank 5', heat pressing of 35-micrometer-thick electrolytic-copper-foil 1' 
is laminated and carried out to it, and it is drawing 1 (g). Electrolytic-copper-foil 1' as shows an 
important section in section manufactured double-sided copper foil panel 6' electrically 
connected by the conductive bamboo 2. Then, for example by drilling, the breakthrough was 
drilled in the prescribed position, this drilling inner-wall-of-hole side formed the plating flow to it, 
and through hole connection was made to it. Subsequently, etching KUREJISUTO is removed, 
after printing a necessary etching pattern to the both copper foil 1' side of double-sided copper 
foil panel 6' and carrying out etching removal of the unnecessary part weight foil to it by using 
the solution of ferric chloride as an etching reagent with screen printing, Drawin g 1 (h) The 
multilayer interconnection board which has the through hole terminal area 9 as shows an 
important section in section was obtained. 

[0033]The patchboard manufactured by the above the connection resistance of the double-side 
wiring patterned layer, For example When this value took into consideration the pattern 
resistance (vamp copper-foil-patterns resistance 1-mohm per part per piece) of copper foil by 
2.1 ohms, the average of through hole connection resistance was set to 1-mohm, and beer 
connection resistance and copper-foil-patterns resistance had little variation. 
[0034]It was attached to the above-mentioned multilayer interconnection board, and the rate of 
change of next (260**x20sec.) resistance was also 10% or less. 

[0035]This invention is not limited to the above-mentioned example, is a range which does not 
deviate from the meaning of an invention, and can take various modification. For example, a layer 
insulation body layer may be thermoplastics instead of epoxy resin system prepreg, and 
conductive projections can be formed with other conductive compositions other than - phenol 
resin in the end of silver dust. A core wiring board may be a patchboard which has the interlayer 
connection manufactured, for example in the 1st example. 
[0036] 

[Effect of the Invention]According to the invention of claims 1 and 2, since insulating isolation 
can be carried out and it can check [ in / for whether it is derivation **** / a manufacturing 



process ] to preparation certainly in the field in which the tip part of the conductive projections 
which form an interlayer connection part forms other circuit patterns, improvement in a 
manufacturing yield, etc. can be aimed at. In the actual condition that the densification of a 
multilayer interconnection board, micrifying of an interlayer connection part, etc. are being 
required especially, it can be called offer of the right manufacturing method. 
[0037]according to the invention of claims 3 and 4, the core wiring board side was further used 
as the base — a multilayer interconnection board — since it is-izing, it is easy to control 
thickness uniformly, and a multilayer interconnection board also with mechanical good intensity 
can be provided with the sufficient yield. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1](a) (b) (c) (d) (e) (f) Sectional view showing typically the embodiment of the 
manufacturing method of the multilayer interconnection board concerning the 1st example 
according to execution order. 

[Drawing 2] (a) (b) (c) (d) (e) (f) (g) (h) Sectional view showing typically the embodiment of the 
manufacturing method of the multilayer interconnection board concerning the 2nd example 
according to execution order. 
[Description of Notations] 

1 r .... Electrolytic copper foil 

2 .... Conductive projections (conductive bump) 

3 .... Insulation layer (epoxy resin system prepreg) 

4 .... Detachability base material 

5 .... Copper foil panel 
5' .... Wiring blank 

6 .... Double-sided copper foil panel 
7a, 7b .... Circuit pattern 

8 .... Core wiring board 

9 .... Through hole terminal area 
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DRAWINGS 

[Drawing 1] 
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e^atrjcau Mfa-rzmM0immiz.MmLxmfs.tf) 

[0005] j^ffi^K»)«fe«<D*^me 
fc, 7* \>^y^->^mm=km\^xsM^~^>^-r 

[ooo6] ftfiw^* • M/MkfiiRiic^o-c, 

ass**ixr*i!3, gaisMsw*^, gamro^f^ ga 
jo m<owMitf£^ vmmnm&mkte bum htix^z, 

[0 0 0 7] 

m&'< s y<Dmfflmmfcm<vnm i o r , ga*/^- 
mx\ • ^tf*ismmm-7» -f^rm immw 

[ooos] ib, Xismtt^^^co^-s • 

^c^tirv^-5 fe©t tr, jsfcxsogail^^— =v^s 

50 ga*«ir Ltroflitt^S* !?^a*fc>tt5iSn 



-2- 



rtT< t * . r, ifci > u "» ; »nnift«^w^»w«fffe 

[0 0 1 0] *«HP|li. I t , .»«tr.: *n<t t cftSnfc 

fUStt^^v^**^!*^ I " t. < »f-.n5« 
III t6, 

[0011] 

±HI£*Wl*ft^ LUMfcffc^ »f 

ftfMi SrSstlRj £ i^T MKtt * »{* ««IKit 6 IS 
ir, WBM*K»^/E*«4'*l- WIKfbft^Ltt 
f b l * mm fe% & «> % W IK #1*1 

-t-s«mttt3t»*ffi*cat«*u«» r.tv.i:, «rrd«i*ttS: 
«p#sr#jK»* u si ^mmm -i 6 

[0012] If 2 o*WI±, l ie*c<0#Jiga 

[0 0 13] S*93^lt '>ft< £ fc-£BMBB 

— v^Rttfenr^s^TESls^ iufegan^ 
^ff^-^B^^St^^u^^b^^^^^ 

Ig^, fiulSfflJi^^p^PEE^LS^JSL, *liMbftv> 

(D5teS^£Sft£ii:£X*£i:, Stj|B*«14^fi5fe«SSB^> 
-*{bLTJilBl(M^©*«fl«3R 9 3» 

[0 0 14] »*!4 0>»WW:, »*«3|B*o*SBa 

[0 0 15] ##Wfc*5^"C* ^SttffirbT^, fci 
*. tf» £ 1 2-35 M m n&<oWmm*TA> I ISft if** 
tffen, t^JtftiWSri, 8Hg-r5#«BB«8M££> 
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;UA4^t»S) ftifSrlMWfri: LfcE»«ds**f fen 
/0 [0 0 16] **W^*5V^T. ^(MS^ TEAMS' 

r.n&^A»*t>L,<B*^ («^) 

20 tc^—X hS**»f fen^5o 

[0 0 17] ±E«IB^>f rt^irbTtt, 

if <o««!!fttt«iB ft if — « » t - * tf fe n 5 o * coffi . 
^ ^/u^ ^ r ^ y h s $t $ y u 

^ y y a><dt9 y vtz^coT? y 

/w, ;*^T^ y^»^^^/Wftif^*^ilfta<bS!»«Bfc 

l< Htm^-iiBRitsMbfflwiBftif^^if fen^o 

[0 0 18] «MHI£*3V*-C\ *J«tt^«f#tt, ^^16 
x.«3fe^B^r^i"^^?S, T/P^^^^?gft^ s *^fe 

n^>o *fc, ffisa««tt^«f#B5^»«fSnsi6»#« 
^br^, fct*.rij»nratt»iB3as**f fen, 

^0 tt. 30- 100^m 

[0 0 19] -rr\ ^"TMt4^air LTte, fe^^i^ 

#y hwiB, #y ^^*>-#J!B, ^^iffitt^ 

h****f fenSo aft«r«>tt«i-(ft«F 
a*j!B, w ^ k h y t^^wib. #y ^ ^ k» 

Jig, 7*/— ^»IB, sKy^^-r^Wffi, ^^^^W 
IB, fcSV^tt^^i^ai^^A, ^^/P=fiN, 
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5 

ctV\ 

[0020] f**JSi^oJ:t> > li*:«2^PJT^i, JMQ 

i - 2 (vmwvm&icMx^ ^rmm<omcm 

[0 0 2 2] 

immcDmmmm] &lt, mi (a) -(f) *sj:uqa2 

(a) -(h) Sr#flgbT*J60»«rKWr5 o 

[0023] in i(a) -(f) fi, mi<Dnmmtzmz>& 

[0 0 2 4] jfe-T, i?£35 M m OlMMSlOftftii^ 

gf^ffia^ ^^/^^^ y— ^jest^lt. 

HIl (a) tcSSB«r»fB«j(c^-rr:i:<, 120 
urn <DWmVtmn&'<^y2&M!$l,ti 0 ZZT\ *9 

[0 0 2 5] i?$^50 M m S*<^#*$^»JIg 

*WB5*2i»*/»*Lfc Ufc. #C^T\ HI 1 

[0026] imkmfo&m i3(rcK:ftn*L, jE^ikgf 

/cm 2 07 — ^*i^t>j**0.5m/sec. -eiiaa^-frT 
— ftttLfc: 0 S*— ^iiiBtcJ; 19, HI 1(c) leg 

» mt ft t ^ Ljg IBM t L fc^ * StJIg-tr ^ 3f a r M 3 

WIB^**^5R»llB'fe5*aLrJi3^b«B«4«:* 
Bt-r^i, 01(d) tc^ffl5Sr»rE^(c^i-ri<, 
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6 

K9«5t#fc 0 #cfc, HI i(d) icJTOSrWflBWlc*-*- 

an, *pf»jpjELT, hi Ke) {cm^mtsmcB-r 

MfSatK6<z>tt«l, l' ffi^^^y-^WJffiT, Bf 
[0 0 2 7] ieicioTKitLfcEjlfctttt, ^^ii 

2. iqt% r^fitt. mm<o^->mK (^v/ 

*>ofc 0 Sfc, ^SjRfftKtt ( 288t:x10sec.) ma$ 
20 ft * ffitfcfttf) gEf fc 1 0% «Ttfe o fc 0 

[0 0 2 8] HI 2 (a) -(h) «\ &2<0%mm\CQte>& 

[0 0 2 9] jfe-f . EI 2 (a) fcK«*r»ffittfc:;si- £ 5 
ft, W±S(cEi»/^^->7a, 7b*SKJt&ixfc3rEj» 

is^ i (ommm<Dm^tmm^ it, 23o^mg* 

^/¥^35/zm o*fB4<OJfcJRB«cl6*/^Ufct^«r 

[0030] hi 2(b) id5?a*»fsw^-rrr 

(C, ^2K^5R»||B-fe:^^r^rJi3Sr»lRj5^:T*|B4 

[0031] ±tmmfc*m iior^n^u /±^ik g f 

/cm 2 <D=7 ^Sr^*9 5i^0.5m/sec. -Ciiii^^-C 
— ft:<kb^ 0 r<7)^ ^^-^iiiS^ J: «9 , HI 2(c) fci? 

^©Cft ft V > bSSiHft Lfca: i/*«flB-fe ^ *c^TM 3 

ti. hi 2(d) jcs»srWfffiw«c^-rri<, ^r&mm 
4^«sgas-r5o -toa. ±&tmmz s ?$*—b 

*0faSrfTV\ HI 2(e) (cK«Bfc»rB5»|cii%r± 5 ft, « 
50 ±M£rftU ^-oS^(c*6j^fiSPiUr^«tt^>'7 p 2$fe 
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(5) 

7 

[oo3 2] tufsga^«5 / <Dmm&'<>'zf 2 

^Lt, El 1(h) lcB»Sr»fB56?j^«-rj:5ft, * 

[0 0 3 3] _hfB^J:ora4itLfcEj»S«:. ^GDi*« 
Elft^^ — fcifctf 2.1Q~C\ :o 

[0 0 3 4] *Ac, ±lE#SEi»«^o#, ( 26(TCx 
20sec. ) *K*5lt5att«oaEft*t>10%fitT-C*>o 

[0 0 3 5] fc*5 % #»WM\ ±123IJfi«|(cffi^^ttS 
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[0 0 3 6] 

[*M<oa*] 2©8«i:J:ii(l, inSNt 

■So 

[0 0 3 7]»M3, 4<73^H^('ittii\ £"bt~, =■ 

[01] (a) , (b) , (c) , (d) , (e) , (f) lifl© 
[0 2] (a) , (b) , (c) , (d) , (e) , (f) , (g) , 

1. i' 

2 mtm&m mw&.'<>7) 

3 mmm (i^visM/y/i'^) 

4 

5 H?§35« 

5' mmmm 

6 i^ffi^S^SS 

7a, 7b KHS^* — > 

8 ^rsmm 

9 /vmmm 
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mi] [Ei2] 




F*-A(##) 5E346 AA12 AA35 AA43 CC02 CC04 
CC08 CC32 CC38 CC39 CC40 
DD02 DD12 DD32 EE09 EE12 
EE13 EE18 FF18 6G06 GG28 
HH07 HH33 
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